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* THE QUESTION:

How should local reclamation and
irrigation boards (R.1.B) allocate their
water supply costs amongst users to
meet Emilia-Romagna regional

guidelines?

» Do volumetric tariffs affect irrigation water consumption?
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* THEORETICAL
BACKGROUND

L.R. 7/2012 — “Disposizioni per
la Bonifica. Modifica alla L.R.
42/1984.

Polluter pays

Full-cost recovery

60/200/EC — Water Framework oy |

) ) (flat rate +
Directive variable charge)

Incentive pricing
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2. STUDY AREA

« THE BURANA RIB BASIN: 17.000 km?
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2. STUDY AREA

“4MEAN CARACTERISTICS OF INTERVIEWD FARMS DISTRICTS

(June 2014) BASSA PIANURA | MO SUD | NONANTOLA / RAVARINO | EX RENOPALATA|  PRESSURE-PIPES
N. FARMS 12 7 2 8 3
AGE OF THE OWNER 46 54 55 49 55
EDUCATION (2 - DEGREE; 1 - DIPLOMA; O - NO DIPLOMA) 1,3 0,7 1,0 0,9 1,3
WATER RESERVOIR (FARM WITH N. / TOTAL FARM N.) - 0,1 - 0,4 -
SINK (FARM WITH N. / TOTAL FARM N.) 0,3 0,3 - 0,3 0,3
MEAN UAA (ha) 115 18 16 46 39
UAA IRRIGATED (%) 56 71 83 39 72
ORCHARD (%) 6 29 60 20 28
FIELD CROPS (%) 78 56 20 62 48
HORTICULTURAL (%) 16 0 16 18 3
VINEYARD (%) 0 15 4 1 21
DRIP IRRIGATION 42 55 70 38 55
FURROW IRRIGATION 0 31 0 16 0
SPRINKLER IRRIGATION 25 0 20 8 28
T- WATER CHARGE LEVEL (€/ha) 17 39 13 13 127
ML - GROSS INCOME (€/ha) 599 503 853 777 514
CURRENT TYPE OF TARIFF(1) D WL W C F

(1) D — BASED ON THE DISTANCE FROM THE MAIN ABDUCTION SOURCE; W — TWO PART TARIFF: FLAT AND BASED ON WATER CONSUMPTION; WL — TWO
PART TARIFF: PER IRRIGATED SURFACE AND BASED ON WATER CONSUMPTION; C — TWO PART TARIFF: FLAT AND BASED ON CROP TYPE; F — FLAT TARIFF
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2. STUDY AREA
. THE BURANA R.I.B.

798,68
848,90

IRRIGATED
SURFACE

M Reparto di Bondeno M Reparto di Mirandola
M Reparto di S. Giovanni in P. M Zona dx Panaro (ex Burana)
M Reparto Modena Sud M Impianti pluvirrigui

NEW TARIFF SCENARIOS:
(A) ONE TARIFF FOR SECTORS SERVED BY OPEN CANALS;
(B) ONE FOR SECTORS SERVED BY PRESSURE PIPES.
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3. METHODOLOGY

« Water-crop production function

CROP-YIELDS ESTIMATION AS A FUNCTION OF THE IRRIGATION WATER VOLUMES,
THROUGH MATHEMATICAL MODELS, SIMULATING:

Irrigation
Evapotranspiration | Rain
A - LOCAL CROP EVAPOTRANSPIRATION, ASSUMING
WELL-WATERED CONDITIONS (GUERRA ET AL, ' ‘v Runof;
2014). saturatcn ‘
fald capacity

thrashoid

B - WATER REDUCTION EFFECT ON CROP YIELDS

(STEDUTO ET AL, 2012) FOR DIFFERENT WATER witng s e R/
DISTRIBUTION SYSTEMS. Capillary Deep
Rise Percolation
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3. METHODOLOGY

 Economic analysis

3
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3. METHODOLOGY

« Scenario analysis

WATER CHARGE CRITERIA VARY FROM FLAT TO DIFFERENCIATED
BY CONSIDERING DIFFERENT LAND USES, WATER DELIVERY
SYSTEMS, AND IRRIGATION TECHNOLGOGYIES

« Sensitivity analysis

BASED ON NEW WATER CHARGE CRITERIA,THE RATIO BETWEEN
FLAT AND VARIABLE PART OF TARIFF 1S DIFFERENCIATED
ACCORDING TO DIFFERENT WATER DELIVERY SYSTEMS.
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4. RESULTS

» Water-crop production function

O Furrow Drip
80
70 o O —o~ 70
60 Q/_,_o,«-—--f'
T 50 e y drip = -3E-06x2 + 0,0266x + 12,079
= _--0
c 40 _ -0 R2= 0,992
Q 30 O
A y fur = -2E-06x2 + 0,0192x + 11,767
e
10 | R2= 0,992
0
0 1000 2000 3000 4000 5000 6000

IRRIGATION WATER (m?3/ha)

Source: own elaboration
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> 4. RESULTS OF ECONOMIC ANALYSIS

|
3 |

* Crop-Water demand function
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FURROW IRRIGATION ~ DRIP IRRIGATION
------- WATER CHARGE
Source: own elaboration |
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4. RESULTS OF SCENARIO ANALYSIS

TABLE 1 - IMPACT OF DIFFERENT WATER CHARGE SCENARIOS ON LAND AND
WATER USE FOR DIFFERENT GROWING CATEGORIES, FOR BOTH WATER
DELIVERY SYSTEMS (UNIT: DIFFERENCES IN PERCENTAGE, COMPARED TO THE
CURRENT SCENARIO, %).

LAND USE WATER USE
GROWING CATEGORIES | OPEN | PRESSURE | OPEN |PRESSURE
CANALS PIPES CANALS PIPES

NON IRRIGATED CROPS 0% 2% - -

VINEYARDS 0% -2% -3% -3%
ORCHARDS 0% -1% 0% -1%
ARABLE CROPS 0% -2% 0% -2%
HORTICULTURAL CROPS 0% -5% 0% -1%

Source: own elaboration
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SR 4. RESULTS OF SCENARIO ANALYSIS

TABLE 2 - IMPACT OF DIFFERENT WATER CHARGE SCENARIOS ON INCOME
OF DIFFERENT GROWING CATEGORIES FOR OPEN CANAL AND PRESSURE

PIPE WATER DELIVERY SYSTEMS (UNIT: PER HECTARE CONTRIBUTION/PER
HECTARE INCOME, %).

SCENARIO 1 SCENARIO 2
GROWING CATEGORIES | OPEN | PRESSURE | OPEN |PRESSURE
CANALS PIPES CANALS PIPES

NON IRRIGATED CROPS 5% 59% 0% 39%
VINEYARDS 1% 8% 1% 7%
ORCHARDS 0% 2% 0% 2%
ARABLE CROPS 4% 24% 3% 17%
HORTICULTURAL CROPS 1% 6% 2% 8%

Source: own elaboration
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AND OF FARM PROFITS (C) IN RELATION TO THE VARIATION IN THE ‘FIXED AND
VARIABLE’ RATIO, OF THE TWO-PART TARIFF IN THE ALTERNATIVE SCENARIO

Water applied @
1

Fixed Tarlff (€) / Total Contribution (€}
=]

Fixed Tariff (€) / Total Contribution (€}
o

o. 034 0.9s 0.96 097 098 099
Relative variation of the irrigated land (%) Relative varia
===PRESSURE PIPES OPEMN CANALS ===PRESSURE PIPES OPEN CANALS

riff (€) / Total contribution (€)
o o [=] o = [=] [=]

Fixed Tal
e F

| f profits (%)
——PRESSURE PIPES OPEN CANALS |
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4. RESULTS OF SENSITIVITY ANALYSIS

=0
Kl

ABSOLUTE VARIATION IN THE ALTERNATIVE SCENARIO FOR:
Furrow (dark), Sprinkler (medium), Drip (light).

Sectors served by pressure pipes Sectors served by open canals
TOP - IRRIGATED FARMLAND = -
£ z
ACCORDING TO THE RATIO - s0000
BETWEEN ‘FIXED/VARIABLEFE’ oo oo
COMPONENTS OF TARIFFS, THE o
EFFECT IS MORE EVIDENT FOR =« oo o v o i T e
PRESSURE PIPES, THAN OPEN
CANALS-CROSSED SECTORS, BTEEEEEEEEN
ESPECIALLY FOR IRRIGATED LAND. -,xt 2 I:I:I:I:I:D:I:I:I:I
'gzuuo ésm
BOTTOM - APPLIED WATER = e =
“ITITITIIrIrrgl s rrrrrrrl
T ed Taif (€ Total contrbution (6] T et @ o conebitont@
®Furrow © Drip ™ Sprinkler ®Furrow ©Drip ™ Sprinkler
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| 5. SUMMARY AND CONCLUSION

«  HYPOTHETICAL AND ACTUAL PRICING POLICIES SCENARIOS WERE ANALYSED, BASING ON
CURRENT ORGANIZATIONAL RULES OF THE BURANA IRRIGATION NETWORK, IN NORTHERN
ITALY.

« THE IMPLEMENTATION OF WATER TARIFFS WAS FOUND NOT TO SIGNIFICANTLY AFFECT
IRRIGATION WATER USES, IN MOST OF THE DISTRICTS, MAINLY BECAUSE OF:

1. STRUCTURAL CONSTRAINTS, LIMITING THE NUMBER OF AVAILABLE PRICING OPTIONS.
2. THE VARIABLE COMPONENT AMOUNT IS TOO LOW.

3. WATER-DEMAND FUNCTION FOR MAIN IRRIGATED CROPS IS STRONGLY INELASTIC.
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6. FURTHER CONSIDERATIONS

* FIRST RESULTS CONFIRMED THAT THERE IS NO MUCH EVIDENCE THAT WATER PRICING
HAS A SIGNIFICANT IMPACT ON CONDITIONING IRRIGATION WATER USES (MOLLE, 2008).

« WATER PRICING, COULD DESERVE TO CO-FINANCE SUBSIDIES ON INVESTMENTS,
FURTHER PROMOTING THE ADOPTION OF PRECISE IRRIGATION TECHNOLOGIES (LOPEZ-
MORALES, 2011).

+ CROSS-COMPLIANCE BETWEEN THE WFD AND THE CAP-REFORM COULD PROMOTE A SET
OF COMPLEMENTARY MEASURES, AMONG WHICH THE DIFFUSION OF WATER SAVING
TECHNOLOGIES (VIAGGI, 2015).

« THE NEW CAP-REFORM IS ADDRESSING THIS ISSUE, EITHER BY FINANCING ADVISORY
WEATHER SERVICES, AND BY TRAINING FOR SUPPORTING INVESTMENTS (EC, 2013).
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